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a. With regard to the language, the international search was carried out on the basis of the international application in the 
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contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 

Tel. 449 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Schalinatus, D 

Tel.449 89 2399-8242 



Form PCT/IPEA/416 (July 1992) 



>ATENT COOPERATION TF^ITY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agents file reference 
RCA 89740 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/US00/22472 


International filing date (day/month/year) 
17/08/2000 


Priority date (day/month/year) 
17/08/1999 



International Patent Classification (IPC) or national classification and IPC 
H04N5/12 



Applicant 

THOMSON LICENSING S.A. et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

H This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of five sheets. 



3. This report contains indications relating to the following items: 



I 


El 


II 


□ 


III 


□ 


IV 


□ 


V 


IS 


VI 


□ 


VII 


El 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Date of submission of the demand 
05/03/2001 



Date of completion of this report 
05.12.2001 



Name and mailing address of the international 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
__ Tel. +49 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399 - 4465 



Authorized officer 

Weber-Kluz, F 

Telephone No. +49 89 2399 8630 




Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed'' 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-5,7,8 as originally filed 

6 as received on 16/11/2001 with letter of 14/11/2001 
Claims, No.: 

1-15 as received on 16/1 1/2001 with letter of 14/1 1/2001 

Drawings, sheets: 

1/5-5/5 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-15 

No: Claims 

2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The present application relates to an apparatus (and corresponding methods) for 
processing a television signal to determine a quality measure of the television signal 
based on the amplitude of the horizontal synchronisation component of the television 
signal. 

According to the invention, since the amplitude of the horizontal sync signal may vary 
for different signal source types, the horizontal synchronisation signal is adaptively 
processed to determine a quality measure of the received television signal by 
comparing the amplitude of the horizontal synchronisation signal with a threshold 
amplitude level established in response to the signal source type of the received 
television signal. 

This technique is neither disclosed nor suggested by the available prior as cited in the 
ISR (in particular EP0810784 relates to an entirely different problem, namely ensuring 
that a fixed number of samples is provided per line). 

The requirements of Article 33(4) PCT are met. 



Item VII 

Certain defects in the international application 

The description (page 3, lines 1 to 17) is not in conformity with the claims as required 
by Rule5.1(a)(iii) PCT. 
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event has occurred. Meanwhile, buffers 1 24A and 1 24B of horizontal sync 
signal detector 112 will be polled every 1 00 milliseconds until the next change 
event occurs. 

FIGs. 3A, 3B and 3C depict a flow diagram of the horizontal sync detector 
status polling routine 300. Routine 300 is executed every 1 00 milliseconds. 
Status polling routine 300 begins at step 302 and proceeds to step 304. At step 
304, routine 300 determines the type of video signal digitizer that is used in 
signal processor 108. Specifically, the routine checks an EEPROM containing the 
model number of the television set. From the model number, the routine derives 
the type of video signal digitizer. The parameters such as delays and threshold 
values may vary depending upon the accuracy of the digitizer. Thus, to create a 
versatile routine, routine 300 only sets the variables after confirming the digitizer 
type. The values used below are typical values. 

Routine 300 is designed to operate with buffer 1 24 for horizontal sync 
detector 112. Buffer 124 (also referred to as a status register) stores the 
samples of the horizontal sync signal that is sampled once in each of the video 
fields. In step 308, buffer 124 is read. At step 310, the horizontal sync status 
is queried as to whether the status is "OK" or not, i.e., whether the amplitude of 
the horizontal sync signal sufficient to deem that a television signal is present 
and of sufficient quality for display. If the answer to query 310 is negative, 
routine 300 proceeds to "B" in FIG. 3B. If the query at step 310 is affirmatively 
answered, routine 300 proceeds to step 312. 

At step 31 2, routine 300 queries whether the startup delay count is equal 
to zero. If the startup delay count is not equal to zero, routine 300 proceeds to 
step 320. If the query at step 312 is affirmatively answered, routine 300 
proceeds to step 314. At step 314, routine 300 queries whether the startup 
delay count is greater than or equal to 3. The value "3" is equivalent to 300 
milliseconds i.e., three horizontal sync samples must be measured after channel 
change or source change before the "signal-present" variable is set to true. The 
value is empirically selected to provide a user friendly response to channel 
changes, i.e., the wait duration is selected to allow system transients to settle. 
If the query at step 314 is negatively answered, routine 300 proceeds to step 
316 where the startup delay is implemented by one and routine 300 proceeds to 
"A". If the query at step 314 is affirmatively answered, routine 300 proceeds to 
step 318 wherein the startup delay count is set to zero. Thereafter, a plurality of 
variables are set at step 320. Specifically, "signal_present" is set to true. 
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CLAIMS 



1 . Apparatus for processing a television signal, comprising: 
a tuner (104) for receiving a television signal; 

a signal processor (110) for extracting a horizontal synchronization signal 
from the television signal; and 

a horizontal synchronization signal detector (1 12) for sampling the 
horizontal synchronization signal, comprising 

a horizontal synchronization signal processor (114), coupled to the 
horizontal synchronization signal detector, for adaptively processing the 
horizontal synchronization signal in response to the signal source type to 
determine the quality of the television signal. 

2. The apparatus of claim 1, wherein the television signal is an NTSC 

signal. 

3. The apparatus of claim 1 , further comprising at least one buffer (124) 
for storing a sample of the horizontal synchronization signal. 

4. The apparatus of claim 1 , wherein the horizontal synchronization 
detector (1 12) is an analog-to-digital converter. 

5. A method of processing a television signal comprising the steps of: 
receiving a television signal; 

sampling a horizontal synchronization signal (302) at a first location in a 
video field of the television signal; and 

processing (308,310) the sample to determine a quality measure of the 
television signal using a predefined threshold, wherein the threshold is 
established in response to a type of source of the television signal, 

if the quality measure is less than a predefined threshold, re-sampling 
(328,330) the horizontal synchronization signal at a second location in the video 
field, and 

processing (332) the sample to determine a second quality measure of the 
television signal. 
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6. The method of claim 5, wherein the re-sampling occurring at the 
second location corresponds an offset of 10 milliseconds from the first location. 



5 



7. The method of claim 5, further comprising: 

blanking (344) a video display if the second quality measure is less than a 
predefined threshold level. 



10 



8. The method of claim 7, further comprising: 

if the second quality measure indicates a low signal strength, displaying 



(350) a weak signal message on the video display. 

9. The method of claim 5, wherein the predefined threshold is established 
in response to the type of source of the television signal selected from the group 

15 comprising cable television, over-the-air television, and playback devices. 

10. The method of claim 9, wherein the predefined threshold is higher for 
digital video disk and video cassette recorders and lower for cable television 
signals and over-the-air broadcast television signals. 



1 1 . The method of claim 9, wherein the predefined threshold is lowered 
for video cassette recorders that are in fast forward or rewind mode. 

12. The method of claim 5, further comprising classifying the quality 
25 measure as viewable, weak or faulty. 

13. The method of claim 12, wherein a video signal that is classified as 
faulty is not displayed. 



20 



30 



14. The method of claim 1 2, wherein a video signal that is classified as 
faulty causes an error message to be displayed. 
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1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
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14/11/2001 



Drawings, sheets: 
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2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 
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□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 
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□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 
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considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 
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1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 1-15 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-15 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, Inventive step or 
industrial applicability; citations and explanations supporting such statement 

The present application relates to an apparatus (and corresponding methods) for 
processing a television signal to determine a quality measure of the television signal 
based on the amplitude of the horizontal synchronisation component of the television 
signal. 

According to the invention, since the amplitude of the horizontal sync signal may vary 
for different signal source types, the horizontal synchronisation signal is adaptively 
processed to determine a quality measure of the received television signal by 
comparing the amplitude of the horizontal synchronisation signal with a threshold 
amplitude level established in response to the signal source type of the received 
television signal. 

This technique is neither disclosed nor suggested by the available prior as cited in the 
ISR (in particular EP0810784 relates to an entirely different problem, namely ensuring 
that a fixed number of samples is provided per line). 

The requirements of Article 33(4) PCT are met. 



Item VII 

Certain defects in the international application 

The description (page 3, lines 1 to 17) is not in conformity with the claims as required 
by Rule5.1(a)(iii) PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



16-11-2001 CA 89740 



US0022 



event has occurred. Meanwhile, buffer 124 of horizontal sync signal detector 112 will 
be polled every 100 milliseconds until the next change event occurs. 

figs. 3A, 3B and 3C depict a flow diagram of the horizontal sync detector status 
polling routine 300. Routine 300 is executed every 100 milliseconds. Status polling 
5 routine 300 begins at step 302 and proceeds to step 304. At step 304, routine 300 
determines the type of video signal digitizer that is used in signal processor 108. 
Specifically, the routine checks an EE PROM containing the model number of the 
television set. From the model number, the routine derives the type of video signal 
digitizer. The parameters such as delays and threshold values may vary depending 
10 upon the accuracy of the digitizer. Thus, to create a versatile routine, routine 300 only 
sets the variables after confirming the digitizer type. The values used below are typical 
values. 

Routine 300 is designed to operate with buffer 124 for horizontal sync detector 
112. Buffer 124 (also referred to as a status register) stores the samples of the 

15 horizontal sync signal that is sampled once in each of the video fields. In step 308, 
buffer 124 is read. At step 310, the horizontal sync status is queried as to whether the 
status is "OK" or not, i.e., whether the amplitude of the horizontal sync signal sufficient 
to deem that a television signal is present and of sufficient quality for display. If the 
answer to query 310 is negative, routine 300 proceeds to "B" in FIG. 3B. if the query at 

20 step 310 is affirmatively answered, routine 300 proceeds to step 312. 

At step 312, routine 300 queries whether the startup delay count is equal to 
zero. If the startup delay count is not equal to zero, routine 300 proceeds to step 320. 
if the query at step 312 is affirmatively answered, routine 300 proceeds to step 314. At 
step 314, routine 300 queries whether the startup delay count is greater than or equal 

25 to 3. The value "3" is equivalent to 300 milliseconds i.e., three horizontal sync samples 
must be measured after channel change or source change before the "signal-present' 
variable is set to true. The value is empirically selected to provide a user friendly 
response to channel changes, i.e., the wait duration is selected to allow system 
transients to settle, if the query at step 314 is negatively answered, routine 300 

30 proceeds to step 316 where the startup delay is implemented by one and routine 300 
proceeds to "A"., if the query at step 314 is affirmatively answered, routine 300 
proceeds to step 318 wherein the startup delay count is set to zero. Thereafter, a 
plurality of variables are set at step 320. Specifically, "signal_present" is set to true, 
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1. Apparatus for processing a television signal, comprising: 

a signal input (102) for receiving a television signal from one of a plurality of 
signal source types, the plurality of signal source types providing television signals of 
varying qualities; 
5 a tuner (1 04) coupled to the signal input; 

a signal processor (110), coupled to the tuner, for extracting a horizontal 
synchronization signal from the received television signal; and 

a horizontal synchronization signal detector (1 12) for sampling the horizontal 
synchronization signal; and 
10 a horizontal synchronization signal processor (1 14), coupled to the horizontal 

synchronization signal detector, for processing the horizontal synchronization signal 
to determine a quality measure of the received television signal, and enabling or 
disabling the display of the received television signal in response to the quality 
measure, characterized in that 
15 the horizontal synchronization signal processor adaptively processes 

(308,310) the horizontal synchronization signal to determine a quality measure of the 
received television signal by comparing the amplitude of the horizontal 
synchronization signal with a threshold amplitude level established in response to the 
signal source type of the received television signal. 

20 

2. The apparatus of claim 1 , characterized in that the signal source type 
comprises one of cable, antenna, and video playback device. 

3. The apparatus of claim 2, characterized in that 

25 if the amplitude of the horizontal synchronization signal of the received 

television signal is determined to be below the threshold amplitude level, the 
horizontal synchronization signal processor causes the horizontal synchronization 
signal detector to sample the television signal at a second location to generate a 
second horizontal synchronization signal, and adaptively processes the second 

30 horizontal synchronization signal to determine a second quality measure by 

comparing the amplitude of the second horizontal synchronization signal with the 
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threshold amplitude level, and enables or disables the display of the received 
television signal in response to the second quality measure. 

4. The apparatus of claim 3, further characterized in that 

the horizontal synchronization signal detector generates a second horizontal 
synchronization signal at a second location that corresponds to about 10 ms following 
the location associated with the horizontal synchronization signal. 

5. A method of processing a television signal comprising the steps of: 
receiving a television signal; 

sampling a horizontal synchronization signal (302) at a first location in a video 
field of the television signal; and 

processing (308,310) the sample to determine a quality measure of the 
television signal using a predefined threshold, characterized in that 

the threshold is established in response to a signal source type of the 
television signal, 

if the quality measure is less than a predefined threshold, re-sampling 
(328,330) the horizontal synchronization signal at a second location in the video field, 
and 

processing (332) the sample to determine a second quality measure of the 
television signal. 

6. The method of claim 5, characterized in that the re-sampling occurring at 
the second location corresponds an offset of 10 milliseconds from the first location. 

7. The method of claim 5, further characterized by: 

blanking (344) a video display if the second quality measure is less than a 
predefined threshold level. 

8. The method of claim 7, further characterized by: 

if the second quality measure indicates a low signal strength, displaying (350) 
a weak signal message on the video display. 
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9. The method of claim 5, characterized in that the predefined threshold is 
established in response to the type of source of the television signal selected from 
the group comprising cable television, over-the-air television, and playback devices. 

10. The method of claim 9, characterized in that the predefined threshold is 
higher for digital video disk and video cassette recorders and lower for cable 
television signals and over-the-air broadcast television signals. 

1 1 . The method of claim 9, characterized in that the predefined threshold is 
lowered for videocassette recorders that are in fast forward or rewind mode. 

12. The method of claim 5, further characterized by classifying the quality 
measure as viewable, weak or faulty. 

13. The method of claim 12, characterized in that a video signal that is 
classified as faulty is not displayed. 

14. The method of claim 12, characterized in that a video signal that is 
classified as faulty causes an error message to be displayed. 

15. A method of processing a television signal to determine the quality of the 
television signal for generating an acceptable picture, the method comprising the 
steps of: 

receiving a selected television signal from one of a plurality of signal source 

types; 

sampling the television signal (302) to derive a horizontal synchronization 
component of the television signal; and 

processing the horizontal synchronization component to determine a quality 
measure of the television signal and either enabling or disabling the display of the 
television signal in response to the quality measure, characterized in that 
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the processing step comprises adaptively processing (308,310) the horizontal 
synchronization component to determine the quality measure of the television signal 
by comparing the amplitude of the horizontal synchronization component with a 
threshold amplitude level established in response to a signal source type of the 
5 received television signal. 
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